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Oscillator FEL's (make any sense?)

Pro’s

Mode selection

Coherence, no seeding...

Power control, pulse shaping...

Con'’s

Absence of optics at short wave-lengths
Advanced solutions (Kim...)
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Crectons panenea at.

incoherent emission radiation wavelength:
coherent emission
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: Erecons pancnea at.
incoherent emission radiation wavelength:
coherent emission
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Random electron phase:
incoherent emission

Electrons bunched at
radiation wavelength:
coherent emission
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Intracavity Intensity builds up from noise to saturation in «n»
passes and its growth can be modelled through the equation

P () (PR &

C e {l-n(G, -

:\/_+1(\/1 — @, 1}5,

n = Cavity Losses (active & Passive),

b

outcoupler

G,, = Maximum Gain,

r = Round Trip number



Kay pararmatars:

Small signal gain coafficiant and saturation Intansity

The maximum gain G,

Is a Function of many parameters, but
primarely of the small signal gain

coefficient
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The Saturation process

Reduction of the small signal gain due to the
iInduced energy spread
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That's not all

Intracavity Harmonic generation whilei
bunching evolves
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Long electron
bunch

Undulator length 1 length
| el

Interaction length = undulator length

Short electron
bunch
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Macropulse

Gaussian or
“normal™
distribution
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. = group velocity refractive index,

Cavity mismatch ( >0 for cavity shortening )

X Cavity detuning parameter
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FEL-oscillator dynamice

_____ short undulator




FEL-oscillator dynamics

_____ short undulator




FEL-oscillator dynamice

electrons

- Photons
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FEL-0sclillator dynamics

(. )
electrons WE CAN ADJUST

POWER IN THIS

- Photons

_____ short undulator
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Gain and output power dependance!
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Probably yes

A) Output coupler for intracavity harmonic
generation

B) Photocathode trigger to produce comb
electron structure with fs slicing (???..)

C) Use as external seed with beam
manipulation scheme
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